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[Abstract] 
[Object] 

An object is to reduce an access time with respect to an 
optical disk playback apparatus that plays at a multiple speed. 
[Configuration] 

An optical disk playback apparatus comprises a drive means 

2 that rotates an optical disk 1 ; a linear velocity control means 

3 that detects a linear velocity at a track formed on a signal 
surface of the optical disk 1 and controls the drive means 2 
to maintain the detected linear velocity at a designated linear 
velocity; and a control means 4 that designates a low linear 
velocity when reading TOC from the signal surface of the optical 
disk 1 and a high linear velocity on the other occasions to the 
linear velocity control means 3. 
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[Claims] 

[Claim 1] An optical disk playback apparatus comprising: 

a drive means (2) that rotates an optical disk (1) ; 

a linear velocity control means (3) that detects a linear 
5 velocity at a track formed on a signal surface of said optical 
disk (1) and controls said drive means (2) to maintain the detected 
linear velocity at a designated linear velocity; and 

a control means (4) that designates a high linear velocity 
to said linear velocity control means (3) when reading data from 
10 the signal surface of said optical disk (1) , 

wherein said control means (4) has means that designates 
a low linear velocity to said linear velocity control means (3) 
when reading TOC from the signal surface of said optical disk 
(1) . 

15 [Claim 2] An optical disk playback apparatus comprising: 

a disk replace means that makes accessible an optical disk 
(1) designated from among a plurality of optical disks (5) to 
(6) contained; 

a drive means (2) that rotates said optical disk (1) ; 
20 a linear velocity control means (3) that detects a linear 

velocity at a track formed on a signal surface of said optical 
disk (1) and controls said drive means (2) to maintain the detected 
linear velocity at a designated linear velocity; and 

a control means (4) that designates a high linear velocity 
25 to said linear velocity control means (3) when reading data from 
the record surface of said optical disk (1) , 

wherein said control means (4) has means that sequentially 
designates said plurality of optical disks (5) to (6) to said 
disk replace means, designates a low linear velocity to said 
30 linear velocity control means (3) , and sequentially reads TOCs 
from the signal surfaces of the optical disks (5) to (6) . 
[Claim 3] An optical disk playback apparatus comprising: 
a drive means (2) that rotates an optical disk (1) ; 
a linear velocity control means (3) that detects a linear 
35 velocity at a track formed on a signal surface of said optical 
disk (1) and controls said drive means (2) to maintain the detected 
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linear velocity at a designated linear velocity; and 

a control means (4) that designates a high linear velocity 
to said linear velocity control means (3) when reading data from 
the signal surface of said optical disk (1) , 
5 wherein said control means (4) has means that designates 

a low linear velocity to said linear velocity control means (3) 
when reading an amount of data that is not greater than a 
predetermined value from the signal surface of said optical disk 
(1) . 

10 [Detailed Description of the Invention] 
[0001] 

[Industrial Applicability] 

The present invention relates to an optical disk playback 
apparatus, and more specifically to an optical disk playback 
15 apparatus that plays at a multiple speed. 
[0002] 

The present invention can be applied particularly to a 
CD-ROM playback apparatus that plays at a multiple speed and 
a CD-ROM playback apparatus with a CD changer that plays at a 
20 multiple speed. The invention however is not limited to these 
applications. 
[0003] 
[Prior Art] 

For example, in a CD-ROM playback apparatus that reads 
25 data recoded on the signal surface of a CD-ROM, a CLV (Constant 
Linear Velocity) scheme whereby the linear velocity is constant 
is used as a CD-ROM rotation control scheme. 
[0004] 

Of this kind of apparatuses, in recent years, apparatuses 
30 that play at a multiple speed with further increased linear 
velocities have been known. Playback at a multiple speed is 
used in order to reduce the time for reading out data recoded 
on the signal surface of an optical disk compared with playback 
at a standard speed (used before the playback at a multiple speed 
35 came into use) . 
[0005] 
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[Problem to be Solved by the Invention] 

However, a CD-ROM playback apparatus that plays at a 
multiple speed takes a longer time until the spindle servo 
controlling the rotation of a CD-ROM becomes stable than a CD-ROM 
5 playback apparatus that plays at the standard speed. 
[0006] 

Moreover, a CD-ROM playback apparatus that plays at a 
multiple speed takes a longer time until the rotating CD-ROM 
comes to a stop than a CD-ROM playback apparatus that plays at 
10 the standard speed. 
[0007] 

It may therefore happen that a CD-ROM playback apparatus 
that plays at amultiple speed takes a longer time until completing 
the read-out of data recoded on the signal surface of a CD-ROM 
15 than a CD-ROM playback apparatus that plays at the standard speed. 
[0008] 

FIG. 8 is a time chart for explaining this problem in the 
conventional playback at a multiple speed. This figure is for 
explaining the problem taking as an example the operation of 

20 reading out TOC (Table of Contents) recorded on the innermost 
circumference, a so-called lead-in area. In the same figure, 
the ordinate axis represents the linear velocity of the track 
on which the TOC is recorded, and the abscissa axis represents 
time. 

25 [0009] 

(F) in FIG. 8 indicates the operation of reading out the 
TOC by a CD-ROM playback apparatus that plays at the standard 
speed for comparison with playback at a multiple speed. At time 
to a CD-ROM starts rotating, and at time t 4 the spindle servo 
30 controlling the rotational speed of the CD-ROM becomes stable, 
and the linear velocity is maintained at Vs , which is a linear 
velocity in playback at the standard speed. 
[0010] 

At time t 4 , as indicated by (H) in FIG. 8, the TOC is read 
35 out. This read-out takes a time T D . When the read-out is 

completed at time t 5 , application of the running torque to the 
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CD-ROM is terminated. Then, the CD-ROM gradually decreases in 

rotational speed, and halts at time t6 . 

[0011] 

As described above , a CD-ROM playback apparatus that plays 
5 at the standard speed takes an access time T aC ci from time t 0 
to time t 6 in the operation of reading out the TOC . 
[0012] 

(A) in FIG. 8 indicates the operation of reading out the 
TOC by a CD-ROM playback apparatus that plays at a double speed. 
10 At time to a CD-ROM starts rotating, and at time ti the spindle 
servo controlling the rotational speed of the CD-ROM becomes 
stable, and the linear velocity is maintained at 2Vs , twice that 
at the standard speed playback. 
[0013] 

15 At time ti , as indicated by (C) in FIG. 8, the TOC is read 

out . This read-out takes half that at the standard speed playback , 
that is, T D /2. When the read-out is completed at time t 2 , 
application of the running torque to the CD-ROM is terminated. 
Then, the CD-ROM gradually decreases in rotational speed, and 

2 0 halts at time t 3 . 
[0014] 

As described above , a CD-ROM playback apparatus that plays 
at the double speed takes an access time T acC 2 from time tq to 
time t 3 in the operation of reading out the TOC. 
25 [0015] 

In the double speed playback, the time until the spindle 
servo becomes stable is longer than in the standard speed playback . 
Thus , the data read-out end time is later than in the standard 
speed playback, though the time for the data read-out itself 
30 is reduced. That is, t 5 < t 2 . 
[0016] 

Furthermore, in the double speed playback , the time until 
the spindle servo becomes stable and the time until the CD-ROM 
stops are respectively longer than in the standard speed playback . 
35 Thus , the access time is longer than in the standard speed playback , 
though the time for the data read-out itself is reduced. That 
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is , T acC 2 > T acc i . 
[0017] 

In a CD-ROM playback apparatus with a CD changer that plays 
at a multiple speed, the read-out of the TOC is performed 
5 collectively for all CD-ROMs contained in the CD changer in 
initial control. Therefore, the time required for this control 
is long, and thus improvement is required. 
[0018] 

In view of this problem, the technological task of the 
10 present invention is to reduce the access time of an optical 
disk playback apparatus that plays at a multiple speed. 
[0019] 

[Means for Solving the Problem] 

FIG . 1 is a block diagram for explaining the basic principle 

15 of the present invention. The optical disk playback apparatus 
of claim 1 comprises a drive means 2 that rotates an optical 
disk 1; a linear velocity control means 3 that detects a linear 
velocity at a track formed on a signal surface of the optical 
disk 1 and controls the drive means 2 to maintain the detected 

20 linear velocity at a designated linear velocity; and a control 
means 4 that designates a high linear velocity to the linear 
velocity control means 3 when reading data from the signal surface 
of the optical disk 1 . 
[0020] 

25 In the optical disk playback apparatus of claim 1 with 

this configuration , the control means 4 has means that designates 
a low linear velocity to the linear velocity control means 3 
when reading TOC from the signal surface of the optical disk 
1. 

30 [0021] 

The optical disk playback apparatus of claim 2 comprises 
a disk replace means that makes accessible an optical disk 1 
designated from among a plurality of optical disks 5 to 6 
contained; a drive means 2 that rotates the optical disk 1; a 
35 linear velocity control means 3 that detects a linear velocity 
at a track formed on a signal surface of the optical disk 1 and 
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controls the drive means 2 to maintain the detected linear 
velocity at a designated linear velocity; and a control means 
4 that designates a high linear velocity to the linear velocity 
control means 3 when reading data from the record surface of 
5 the optical disk 1. 
[0022] 

In the optical disk playback apparatus of claim 2 with 
this configuration, the control means 4 has means that 
sequentially designates the plurality of optical disks 5 to 6 
10 to the disk replace means, designates a low linear velocity to 
the linear velocity control means 3 , and sequentially reads TOCs 
from the signal surfaces of the optical disks 5 to 6 . 
[0023] 

The optical disk playback apparatus of claim 3 comprises 
15 a drive means 2 that rotates an optical disk 1 ; a linear velocity 
control means 3 that detects a linear velocity at a track formed 
on a signal surface of the optical disk 1 and controls the drive 
means 2 to maintain the detected linear velocity at a designated 
linear velocity; and a control means 4 that designates a high 
20 linear velocity to the linear velocity control means 3 when 
reading data from the signal surface of the optical disk 1. 
[0024] 

In the optical disk playback apparatus of claim 3 with 
this configuration , the control means 4 has means that designates 
25 a low linear velocity to the linear velocity control means 3 
when reading an amount of data that is not greater than a 
predetermined value from the signal surface of the optical disk 
1. 

[0025] 
30 [Functions] 

In the present invention, the relationship between a low 
linear velocity (denoted as V L ) and a high linear velocity 
(denoted as V H ) is expressed as V L < V H - 
[0026] 

35 Let T L i be the time from when an optical disk 1 is stationary 

to when the rotation of the optical disk becomes stable at the 
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low linear velocity V L under the control of the linear velocity 
control means 3 controlling a drive means 2. Similarly, let 
Thi be the time from the stationary state to a state where the 
rotation is stable at the high linear velocity V H . 
5 [0027] 

Furthermore, let T L2 be the time from termination of the 
application of the running torque to the optical disk 1 rotating 
at the low linear velocity V L until the optical disk 1 stops, 
and also let T H2 be the time until the optical disk 1 having 
10 been rotated at the high linear velocity V H stops. 
[0028] 

Here, because T L i < T H i and T L2 < T H2 , that is, because the 
rotation stabilization time and the rotation stop time are 
shorter at the low linear velocity f the value of (T H i+T H2 )- (T L i+T L2 ) 
15 is positive, and is denoted as A. Furthermore, let V H /V L be 
denoted as B. 
[0029] 

When reading out data with the optical disk 1 rotating 
at the high linear velocity V H , the access time T ACC h is expressed 
20 as: T A cch = T H i+ Tread +T H 2 , where Tread is a data read-out time at 
the high linear velocity V H . 
[0030] 

When reading out data with the optical disk 1 rotating 
at the low linear velocity V L , the access time T A ccl is expressed 
25 as: T ACC l = T L i+B-Tread+T l2 . The difference of these access times 
(Tacch-Taccl) is as follows: T AC ch-T A ccl = A- (B-l ) -Tread . 
[0031] 

Therefore, in the case of reading such data that an 
inequality of A > (B-l) -Tread is satisfied, the access time is 

30 shorter when rotating the optical disk 1 at the low linear velocity 
V L . The data read-out time Tread in the inequality particularly 
varies depending on the data, and if the read-out time for the 
data to be read is at or below A/ (B-l) , the access time is shorter 
when rotating the optical disk 1 at the low linear velocity V L . 

35 [0032] 

The optical disk playback apparatus of claim 1 rotates 
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the optical disk 1 at the low linear velocity V L when reading 
the TOC , and rotates the optical disk 1 at the high linear velocity 
V H when reading other data. 
[0033] 

5 Therefore , when the TOC can be read out in a time no greater 

than A/ (B-l) , the access time for the TOC is reduced. 
[0034] 

Note that in general, since the data amount - of the TOC 
is small, the above condition is easily satisfied with widely 
10 used optical disk playback apparatuses that play at a multiple 
speed . 
[0035] 

The optical disk playback apparatus of claim 2 uses the 
low linear velocity V L when subsequently reading TOCs recorded 
15 on a plurality of optical disks 5 to 6 , and uses the high linear 
velocity V H when reading other data. 
[0036] 

Therefore , when the TOC can be read out in a time no greater 
than A/ (B-l) , the access time for the TOC is reduced. And the 
20 time required for reading out TOCs of K optical disks is reduced 
by the amount of time obtained by multiplying the reduced time 
per disk with K (number of optical disks) . 
[0037] 

The optical disk playback apparatus of claim 3 rotates 
25 the optical disk 1 at the low linear velocity V L when reading 
an amount of data that is not greater than a predetermined value , 
and rotates the optical disk 1 at the high linear velocity V H 
when reading an amount of data that is greater than the 
predetermined value . 
30 [0038] 

Here, the predetermined value refers to such data amount 
that the data read-out time is equal to the A/ (B-l) . Therefore, 
with the data amount no greater than the predetermined value, 
the data read-out time is no greater than A/ (B-l) , so that the 
35 access time for the data is shorter. 
[0039] 
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[Embodiments] 

Next, the actual realization of the optical disk playback 
apparatus of the present invention will be described as 
embodiments . 

5 [0040] [Description of the configuration of a first embodiment] 
FIG. 2 is a block diagram showing a first embodiment of 
the present invention . A spindle motor 11 applies running torque 
to a CD-ROM 10. The running torque generated by the spindle 
motor 11 is controlled by a spindle servo circuit 13. 
10 [0041] 

The spindle servo circuit 13 has a pit detection signal 
output from an optical pickup 12 input thereto, and generates 
an EFM signal. The EFM signal is output to a signal processing 
circuit 23. Furthermore, a frame synchronization signal of the 
15 EFM signal and a reference clock obtained by dividing a basic 
clock are compared in frequency and phase. The rotation of the 
spindle motor 11 is controlled according to the result of 
comparison. 
[0042] 

20 In this spindle servo circuit 13, when a control signal 

22 input from a port 14 is set at a low potential, a dividing 
ratio for the basic clock becomes Y 0 . When the control signal 
22 is set at a high potential, the dividing ratio becomes Y 0 /R, 
where: R is greater than 1 . 

25 [0043] 

Furthermore, in this spindle servo circuit 13, when a 
control signal 21 input from the port 14 is set at the high 
potential, the spindle servo is activated, and when the control 
signal 21 is set at the low potential , the driving of the spindle 
30 motor 11 is stopped. 
[0044] 

Hence, when the control signal 21 is set at the high 

potential and when the control signal 22 is set at the low potential , 

the spindle servo functions such that the CD-ROM 10 rotates at 

35 a linear velocity V 0 , and on the other hand, when the control 
» 

signal 22 is set at the high potential , the spindle servo functions 
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such that the CD-ROM 10 rotates at a linear velocity RV 0 . 
[0045] 

The control signals 21, 22 output from the port 14 are 
set at the low or high potential by a CPU 18 via a bus 15. The 
5 CPU 18 performs control described later. A ROM 19 stores a 
control procedure of this control . A RAM 20 stores data necessary 
for the control . 
[0046] 

Data is sent and received between the CPU 18, the ROM 19 , 
10 the RAM 20, the port 14, the signal processing circuit 23, and 
an interface 16 via the bus 15 connected thereto. 
[0047] 

The signal processing circuit 23 demodulates the input 
EFM signal into data. The demodulated data is sent to the RAM 
15 20 via the bus 15 and stored. 
[0048] 

Via the interface 16, data is sent and received between 
another apparatus 17 and the bus 15 . SCSI or the like is suitable 
as the interface 16. Data read out from the CR-ROM 10 and to 
20 be stored in the RAM 12 is output via the interface 16 to the 
other apparatus 17 by a control of a level higher than the control 
executed by the CPU 18, to be described later. 
[0049] 

Note that herein, a description of focus servo, tracking 
25 servo, and forwarding servo of the optical pickup 12 is omitted. 
[0050] [Description of read-out control] 

FIG. 3 is a flow chart showing the control procedure of 
read-out control executed by the CPU 18. This control is 
activatedby a higher-level control when the higher-level control 
30 requires the read-out of data recorded on the CD-ROM 10. 
[0051] 

Before activating the control, the higher-level control 
specifies a CD-ROM address and the amount of data to be read 
out from the CD-ROM. 
35 [0052] 

In step H30, it is determined whether the CD-ROM address 
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specified by the higher-level control points to TOC. If TOC 

is pointed to , the control proceeds to step H33. 

[0053] 

In step H33, the control signal 21 is set at the high 
5 potential and the control signal 22 is set at the low potential. 
By this setting, the tracking servo is made to function such 
that the CD-ROM 10 rotates at the linear velocity V 0 • When the 
rotation has become stable, the signal processing circuit 23 
demodulates data. The demodulated data is sent to the RAM 20. 
10 [0054] 

In this step H33, when the read-out of designated data 
is completed, the control signal 21 is set at the low potential. 
This setting terminates application of the running torque to 
the CD-ROM 10, and the control is ended. 
15 [0055] 

In the step H30, if the CD-ROM address specified by the 
higher-level control does not points to TOC , the control proceeds 
to step H31. In step H31, it is determined whether the amount 
of data specified by the higher-level control is not greater 
2 0 than a predetermined value. 
[0056] 

The predetermined value is stored in the ROM 20, and is 
determined to be the data amount at which the access time at 
the linear velocity V 0 and the access time at the linear velocity 
2 5 RV 0 measured while changing the amount of data to be read are 
approximately the same. 
[0057] 

When the amount of data specified by the higher-level 
control is not greater than the predetermined value , the control 
30 proceeds to step H33. On the other hand, when it is greater 
than the predetermined value, the control proceeds to step H32 . 
[0058] 

In step H32, the control signal 21 is set at the high 
potential and the control signal 22 is set at the high potential . 
35 By this setting, the tracking servo is made to function such 
that the CD-ROM 10 rotates at the linear velocity RV 0 . When 
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the rotation has become stable, the signal processing circuit 
23 demodulates data. The demodulated data is sent to the RAM 
20. 

[0059] 

5 In this step H32, when the read-out of data designated 

is completed, the control signal 21 is set at the low potential. 
This setting terminates application of the running torque to 
the CD-ROM 10 , and the control is ended. 

[0060] [Description of operation in the read-out control] 
10 FIG. 4 is a time chart showing the operation of the CD-ROM 

10 in the read-out control. In this figure, the ordinate axis 
represents the linear velocity at a track on which data to be 
read is recorded, and the abscissa axis represents time. 
[0061] 

15 (A) in FIG. 4 indicates that the TOC read-out was required 

and the step H33 was executed. At this time, to this spindle 
servo circuit 13, the linear velocity V 0 is designated via the 
port 14 . Then, this spindle servo circuit 13 controls the linear 
velocity to be maintained at V 0 in this read-out. 

20 [0062] 

Note that (F) in FIG. 4 indicates the case where the TOC 
of the CD-ROM 10 is read out at the linear velocity RV 0 . 
[0063] 

(B) in FIG. 4 indicates that an amount of data greater 
25 than the predetermined value was required to be read out and 

the step H32 was executed. At this time, to this spindle servo 
circuit 13, the linear velocity RV 0 is designated via the port 
14. Then, this spindle servo circuit 13 controls the linear 
velocity to be maintained at RV 0 in this read-out. 
30 [0064] 

Note that (G) in FIG. 4 indicates the case where the data 
of the CD-ROM 10 is read out at the linear velocity V 0 . 
[0065] 

(C) in FIG. 4 indicates that an amount of data that is 
35 not greater than the predetermined value was required to be read 

out and the step H33 was executed. At this time, to this spindle 
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servo circuit 13, the linear velocity V 0 is designated via the 
port 14 . Then, this spindle servo circuit 13 controls the linear 
velocity to be maintained at V 0 in this read-out. 
[0066] 

5 Note that (H) in FIG. 4 indicates the case where the data 

of the CD-ROM 10 is read out at the linear velocity RV 0 . 
[0067] [Description of the configuration of a second embodiment] 
FIG. 5 is a block diagram showing a second embodiment of 
the present invention. This embodiment is the same as the first 
10 embodiment except for the addition of a CD changer 50. 
[0068] 

¥N number of CD-ROMs 52 to 53 are contained in the CD changer 
50. The designated CD-ROM 10 among these CD-ROMs 52 to 53 is 
positioned such that it is rotated by the spindle motor 11 and 
15 reads pits on the signal surface . That is , the designated CD-ROM 
10 becomes accessible. 
[0069] 

The designation is performed via a control signal 58 output 
from a port 57. The control signal 58 is set via the bus 15 
20 by the CPU 18. The CPU 18 executes initial control described 
below. The ROM 19 stores a control procedure of this control. 
The RAM 20 stores data necessary for the control. 
[0070] [Description of initial control] 

FIG. 6 is a flow chart showing the control procedure of 
25 initial control executed by the CPU 18 . This control is activated 
by the higher-level control when the apparatus is powered on. 
[0071] 

In step H70, a variable n is set to 1 . In subsequent step 
H7 1 , the variable n and the number of contained disks N are compared . 
30 If n > N, the control ends. If not, the control proceeds to 
step H72. 
[0072] 

In step H72, the control signal 58 is set to designate 
an n-th disk. This setting makes the n-th disk accessible in 
35 the CD changer 50, and the control proceeds to step H73 . 
[0073] 
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In step H73, the read-out control previously mentioned 
is activated. For the read-out control, this step designates 
the TOC read-out, and the read-out control is performed such 
that the linear velocity is at V 0 . The TOC read out in this 
5 step is passed to the higher-level control. 
[0074] 

In subsequent step H7 4, the variable n is incremented by 
1. The control returns to the previous step H71. 
[0075] [Description of operation in the initial control] 
10 FIG. 7 is a time chart showing the operation of the CD-ROM 

10 in the initial control. In this figure, the ordinate axis 
represents the linear velocity at a track on which TOC is recorded, 
and the abscissa axis represents time. 
[0076] 

15 (A) in FIG. 7 indicates that the step H73 was repeatedly 

executed. The repeat count is equal to the number N of disks 
contained in the CD changer 50. 
[0077] 

For each read-out period, to the spindle servo circuit 
20 13 , the linear velocity V 0 is designated via the port 14 . Then, 
the spindle servo circuit 13 controls the linear velocity to 
be maintained at V 0 in those read-out periods . 
[0078] 

(B) in FIG. 7 indicates that the step H72 was executed. 
25 In this period, the CD changer 50 operates to exchange a disk 
to be accessed. 
[0079] 

Note that (F) in FIG. 7 indicates the case where the TOCs 
of the CD-ROMs contained in the CD changer 50 are read out at 
30 the linear velocity RV 0 . 
[0080] 

[Effects of the Invention] 

While being an apparatus that plays at a multiple speed 
as above, the optical disk playback apparatus of claim 1 can 
35 reduce the spindle turbo stabilization time and the disk stop 
time compared with the prior art because it is configured to 
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read out TOC at a lower linear velocity. 
[0081] 

The spindle turbo stabilization time and the disk stop 
time can be reduced, and thus the TOC access time can be reduced. 
5 [0082] 

While being an apparatus that plays at a multiple speed 
as above, the optical disk playback apparatus of claim 2 can 
reduce the spindle turbo stabilization time and the disk stop 
time compared with the prior art because it is configured to 
10 read out TOC at a lower linear velocity. 
[0083] 

The spindle turbo stabilization time and the disk stop 
time can be reduced, and thus the TOC access time can be reduced. 
Furthermore, because the TOC access time can be reduced, the 
15 time for the initial control can be reduced in the optical disk 
playback apparatus containing a plurality of optical disks. 
[0084] 

While being an apparatus that plays at a multiple speed 
as above, the optical disk playback apparatus of claim 3 can 
20 reduce the speed for accessing data compared with the prior art 
because it is configured to read out the data at a lower linear 
velocity when reading out the data at the lower linear velocity 
shortens the access speed. 

25 [Brief Description of the Drawings] 

[FIG. 1] is a block diagram showing the basic principle of the 
present invention; 

[FIG. 2] is a block diagram showing a first embodiment of the 
present invention ; 
30 [FIG. 3] is a block diagram showing a control procedure of read-out 
control; 

[FIG. 4] is a time chart showing operation in the read-out control ; 
[FIG. 5] is a block diagram showing a second embodiment of the 
present invention ; 
35 [FIG. 6] is a block diagram showing a control procedure of initial 
control ; 
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[FIG. 7] is a time chart showing operation in the initial control ; 
and 

[FIG. 8] is a time chart showing a problem in conventional playback 
at a multiple speed. 

5 

[Description of reference numerals] 

1: optical disk (accessible optical disk) 

2 : drive means 

3: linear velocity control means 
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4: 


control means 
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: optical disk (optical disk contained) 




10: 


optical disk 




11 : 


spindle motor 




12 : 


optical pickup 
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13 : 


spindle servo circuit 




14 : 


port 




15 : 


BUS 




16: 


interface 




17 : 
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